Experimental diabetes attenuates cerebral cortical-evoked forelimb motor responses.
Poorly controlled diabetes leads to debilitating peripheral complications, including retinopathy, nephropathy, and neuropathy. Chronic diabetes also impairs the central nervous system (CNS), leading to measurable deficits in cognition, somatosensory, and motor function. The cause of diabetes-associated CNS impairment is unknown. In this study, sustained hyperglycemia resulting from insulin deficiency was shown to contribute to CNS motor dysfunction. Experimental diabetes was induced in rats by streptozotocin (STZ) injection. CNS motor function was assessed by intracortical microstimulation of the sensorimotor cortex. Experimental diabetes significantly (P < 0.01; n = 14) attenuated the number of motor cortical sites eliciting forelimb movements. The net area of the motor cortex representing the forelimb in diabetic rats was significantly reduced (4.0 +/- 0.5 [control] vs. 2.4 +/- 0.4 [STZ] mm(2); P < 0.05). Experimental diabetes attenuated the activation of some, but not all, forelimb motor cortical neurons. Insulin treatment of diabetic rats prevented the attenuation of cortical-evoked forelimb responses. Peripheral nerve-evoked responses were unaffected by this short period of diabetes, suggesting the absence of peripheral nerve dysfunction. This study showed that metabolic imbalance resulting from insulin deficiency elicits a marked attenuation of cortical-evoked motor function. Uncontrolled hyperglycemia, deficiencies of central insulin, or both may contribute to corticospinal motor dysfunction.